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H#i<r!S#©ffiB] 

tc v- * - * ftmm&v" - 9 £ to£ l , 
-*&to£u 

a: y t?t v-r -7*** MM / -Y X£ dSjSSE-f- 5iS 
aEH«7*-*«rto*U 10 
HtlEISCBffex-:? *»e>3t y ^fctiJSrff o -ctt^fl^ y 5? 

-y x««©a*(+»t«*sr*». 

HtriEisaH^^- * iwe./ -y x*#«.s*.tttt«» 

mUmm^f—9 KJSttS y -Y XjJUfHWjKdS (3 ?rft/ 
-YX»IW»*B8*SrKftU» itfrlEy X^-* £ - ©y 

ssiH/'f xf-? icmey -y xtoMfti5*m'&-r 5 c t 
mriE ^ -7°^ * ssiis^x- * a» e> saiey -y xj^m 

s (r) = exp (— r / a ) 
s(r)= exp(— r 2 /a 2 
s (r) = rect (r/a) 
5£ (3) ©r e c t (r/a) tt. 1 ©*£ 
MM®.XhZ>. 30 

[I8#jS7] sB{frr-*K^-7^;*&»&Ji&fT 

v\ Bfci#Kw©Bfc*K:#*;K3y'1'X£|£itMfcL 
ft > -y -7** * SiPM^x- * <Srto£-f 5 -> -y -zf* x 

ffi&mm& : f—9ic¥-mfc!&mzn'ox, w-mtm^ 
-9 ttoa-r s¥»ft*aa» » 
mmi/*-7*x&mw&T-9frL>m&¥-m<t!o ! m& 

* * $ ftfc&^ft:® tfe © ^ y s? b > v - 7°* * &9R 

*iifc/>rxfc^a«E-r*affiBfiif !f -^s:toai-** 40 
v & • / -y x««Ej*$H*m» t , 

- ©m S^tiUSPT-***::* 3, i^g^-? i>f,;^X 
Sf#©«£v>£^i-y^X^©fi^tttf 3 

una* y *j - y -y *a&S£ttu»-eto* LfciWESfc 
laftx-^t^ iWE/wx«*sm*«ftaMi»-c*«>fc 

AW/ -f CT» J 4X7— 9 so 



tlrMtSr t &#@<t i"51r v 5 * A-B{g!©y -Y X£b 
SJ©*: ©©B{£&Jl;fc-ft> 

m. 

[§S*«3] lffle/W , X»IH5M|jH»tt. DKB&©B& 

lc*3»-t5taiEy -Y X«i40=irStfi-j6ffll4, B^ifcT- 1 W 
±1 5£tT«3ffifflW««c-C*>5fS*^2*fctt3^fE«6 

trfoMj- S y -Y XffliSiJ^S.(S-r«SH©^|1icDffi@ t;ce 
IfOl^a 5 r t IC J; o Tt^ S tbSIS*^ 2 ~ 4 

BK?ic*Jtt5y-Yxaisi©jeas»)©t>^figd»e>©is 

ffi. a ^J®B^©B^(-*3tt5y-YX«]»J©J!S*5>)(D© 
HS:3t»5#WWttH3t*tr5t*. TIBS; (1) ~ 
(3) ©Vvffra»-C^£*L5 gifts (r) T*fo5fi*iS 
5 fc|5®©B^Ma*fe„ 

(1) 
(2) 
(3) 

Sr**5yY Xj*£MKSU&l«tt i , 

ms.mmwf~9 {ct5{t 5 y -y x«j»j©isas 19 stsh- y 

-Y X«HW^*H*SrK)6i-5 / -Y X»«f ^BSfttt^A 

HuSBy -Y xrfL#mwmi$ -e* * ssse y ^ x^-^ t 

1ME / -Y XjquM^*HWR^»TR« L^MISy -Y X» 
*J^*Hft t »»*a*«^Srff o X y -Y X»fW5>* Sr 

X«i©J^^g6[»SB t . 
r ©y -y x»M»*j»j|[»ic*v^r 5>^fcffiifEy -Y 
X*qj3iiJ#?ri£fjfEy Xj«^»9J»(t»^**fctWB/ 
^^f-^i;iSt5:tiact, y^xsufflfig^B 
&7-9ZWtii-tZ y -Y X»«^^jK3tSB t , 
Su IS > Y — 7*^ ^. SiPB^-r - ^ ^ b HtrfB y -Y X«]»Jfig 

»s»a5T-»oa Lfciiriay x»mj*»h*t*-^ * * 

ffif UT^gC LT*&gB<§!^- ^ ^r** 5 y -Y X«]$iJ®» 

&mnb&G-rz>zb$:Vfmb-tz>7 : i?9si>mmc>s>'< 

[f§*3S8] J^B^x-^^->-r-7'^^^ii*ttSSr : fT 
V\ H*i:*l=r«)Bfifci1>C«*ix5/>r XSrWjftflsL. 
fcV-v-7*^^3tSIB«7*-^4rtoS-r5^iei:. 
mIfSIlB^7 f -^(c5pyt{b«! i a^fToT. ^P^bB^T 1 



(3) 
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ttBasEmw*-*^ wiE/-<x**oa*f*it«* 10 

mils/ -y xf-.? tcMtay a x»«y$Mfcfe***- 5 r t 
^shst*- * & iEf& tt mn-t z> & > tr ^ - * 20 

p ^ 7 A £!E£i* Lfc =1 > b° ^ - * iSK^ffi «9 RTtB&eft 

[0001] 

[0 0 0 2] 

^y^/vp^T zs*s*— 7-?*$ (USM) 
[0 0 0 31 T^^HteKfc^T, 



l 0 0 0 4 ] Bi»J, x u t*^ 3 > % «-««9ttME 
o®«fc*5^r. 7^o#^*;:J:5»gig*<b, 

atSBftJfSffit LTI17>">t-^^^ (USM;Unsh 
arp Masking)^ X^ >T >\ IMiW 7 ^ 

[0 0 0 5] £ ^1^, 4$^Bg 57-500311 -^k 
1^57-50035 4#^«*3«tt^ rT^v^— ^ 

fkmmmm^mm, 1 9 s 2^7^, »i 7 9-1 s 3 

M (P.C.Powell and B.E.Bayer, Method for the D 
igital Enhancement of Unsharp , Grainy Photographic 
Images' ' .Proceedingus of the International Confer 
ence on Electronic Image Processing, Jul. 26-28, 198 
2 ,pp. 179-183) \zm^£tlfctf— V m/WiS £X*'^ -Y— 

T^5/-t— W^<^7^yu^) 
^fflV>TV^5 0 ¥MIIinX nlU^Olf ^-fiI(CGaus 

« J: 9 /h * v tttttt-^JIW tMLT^ry^te 

i . o &>±<DiE$c*m cx±u<D¥~mikm wznm-r z> 

[0 0 0 6] r©^IftTli, »^y§:l^LT 



(4) 
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[0 0 0 7] 

[JSWs&siWftLJ: o t-t^W^M] tZZX\ ±»bfctt 
T, SH5fI^Vt-^^^L, 

trffl-v vT-Mfc* b-T *3 -9 ■% tfit fcttlfc* * ~ v - 

tt/h* < 4oT6WSft< ftofcj&no J: 9 i:fti5*5, 

&KlB£S <b ST*** S V ttTJt* o fcttKX^r - 

v^ajtWlctt^tt^*— vfcB«Six, «Mc, 20 
H/-HW»©I*R, fcav*tt**ffi»©— «ft* 
¥f£ T @ fto t v * 5 BBJHds £> o fc 0 
[0 0 0 8] igBlfca»e>*kR (BW. y-YX) m 

T, ¥ffl**Tfitt<fcfc»<MLoo. H»*«l?W:i/t 

fta«#i"</i'T— »cfftoH*fc*, *<o*»T^ai 

tt*ttTM\ ^y^BBfcSVHii'Y-X^aaBlfr* 
£ lTT^>t- X^^-^X^T ^ffiV^ftT 
®ffeco||$P- =.vi?mz-w*—9'fis<D£5 

iv^Bi#*ofc. ro£5ft»:Rft^y><X<z)» 
M&S'ir-X**BBfcB-f-5BMW:* 

[0 00 9] *^PJJi, ±lEt*3fcft« om#*«*Tft 
^ttfct>^T*fcoT, <f A* ***7 

bul mm. 7ut^ 3 y, #«*¥b«*>b«u::I3v> 

JRttW«^H*oy>rx (**) fc#«it*{b, t>b< 
tt* coigifSHffe £ ®{£ A^^I-Ct * /Wb-T 5 IR left 

> 3 y h;>(XbM^£ik&w&-rz>$iim$:no®k so 



-f Xcoffl]$iJ Srt? 5 <b 7 ^ X* ffttT* # v ^ip ^> 
flH§-tf*HK* *>avv*y>f XiBBSix* «i*Jfc-2>v^(i 
««<30»#AS^»«^ft «9 B&tc:^ g»7-r^7 7 

»sju m&<D^^-7*x&m&n oris* ^m&v 

[0 0 10] 

fifv\ Hlftfc*fcccoH«tl-**ix5y-fXS:»jlMt: 

^K^Sffc&SSrtToT, ^SrffcS 

if-^^Slt, ^+-X**BB3ftfc»PfttB 
fft<D3iy^i:^-Y-X*^3iB*ixfcy>f x* 

S*»ttl SrtTo tt?ftx y t / J x««srawj-r 

mfrttnmwc&mtx, mmmm 

t-*5(t§ J 4 X»«OJK*s 19 y ^ X«j»J 

^HftSrKSL. TOEy-fX^-^fcr^y-fXWM 
H* fc ©**3i*«»«rno T / -f X»«^*«r* 
i6> ^IBy^X^-^^fiSiay^ X»B»*«r*J|Ei-6 

IB y - X* * x - * £>k hu IS / X»Mrt5> 

®Sf trsst 5 1 ^ «t ot, i^m^o 

y Xfi«jci3Jt -5 y X^S:1R«|:»»J Lfc®^ 
[0011] rct\ «nay>f X»»J^*B*Wt. J^® 

V>T«dS**T*> 9 , r <D*>b&Wfrt>mtlZ>fcU<>X 
«*/hS<ft5*B»*B*TfcSOdS#*b<, fc6 

5 y >f X»«S:Xff-rtSHlc*3V *T-S*>fc«: tfoJSg 
Ba»Tfe-5cOdS»^bV> e 

[0012] i«Ey>fX»iti|»*B*©, 
co®^^43tt5MIBy>rX»»JSr2^^-rfiSH^. ®m^c 
T1K±1 5^TcOffiH^ffi«Tfc5co*»^b< , * 
ft, «fflBy-<X»«^*B«W:, «B«oB*|ci3JtS 
y-T X»»JSrJtff-r«SHO*#<o{fl[B^ rco&MTcoii 
^r^i65 r \z XoXmmZtiZCDiim* bv> 0 

[0 0 13] SWEy-<X»«|^B»W:, r£JJ!uIHg»cD 



(5) 
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mmz&rtz/'f xnm<Dfc&v (D^'bGLMfabn®. 

s (r) = exp (— r / a ) 
s (r)= exp (— r 2 / a 2 ) 
s ( r ) = rect ( r / a ) 
::T\ ^(3)(7)rect (r/a) tt, fit# 1 

[0 0 14] ±KB fcfcK, *|g 

WIS. J&M&y"— 9K*s* — X* * &m*QiM. £: tr v \ B 

OIS * tc^ * jx 5 y << X irmm.it Lfcv'ir 10 
- X* ;* saiE®^- * Sr f^fiE-T a * - X* ;* 3SSMQ. 

ttwspT?*a?>fc3i y ^sf-^^ b j 4 x«*©#& 
^TF-t; 4 x*«©«*ftH-«*«r*«)« y w x«* 
S^«WR*ffj:« mflE^v*. y^xaft^ttttJW 
■cffrtbfciWEBaEH*^— Htriey-fX««fi^. 

CT. y^X^-^4r*«)Sy^Xj«»«|g«»«Spi:, 

B irEiSB«7 f — ^ a y x»«yoieds 9 £^-r y 

X»«|»*BB*Sr»Si-5 y -Y X»M^*H«Kfi» 

fc, fflisy -r xj$ftmt\ftmnx*&tbtitfiuy -r x^- 
* * tuiey -r x»»i»*B«W^TRft bfc*WEy -r 30 

XjqjMSMfr H« fc fcffo T y >f X»f|fl# 

**r**ay>f x»«a»*»ii»fc, r^y^r x«j$y# 

y x*»«siJ»B»-c*ae)fcttEy -r xf-^ dm® 
nr^iaot, y>r x»«j*#W»^— *S:*^i1- 
a y ^ x»ffl«£«JMp- * , ilWEv*-X**MWiifc 
* a>b fflisy >r x»«j«4>*j|[»t?3ia LfcHfrfay 

^ X^ftM^Mfe-r-* tt«f LTMISf 

£##>5 y >r x»»jjjiji«iaffl t £^-rs ^kz& 
WLt-tZTV* A>m&L<o y >r xvm<oit & cDH«ftyi3g 40 

[0 0 15] ±EBW***t5fcftl-, *359l 

^«:®»cD3iy^t^-Y-x^^^si*^tfcy>rx^3ds 



8 

H*r£**»»J«H36*i:i-S4:#. TlBiS (1) xm 
S*l5H*s (r) T^^O^K, 

(1) 

(2) 

(3) 

x - * j&» b 3i y ^« fctj ^rtro > y t J 4 

•ry-fx«*<Da^«-tt««s:*«)5#»isfc, iwiEaaE 
sHfrr-*^ H9«ay>rx««<Dfi^jt««**i: 

y^Xx-*£##>£^MI^ IWEJDSMfc^-^fc 
*3tt 5 y -Y X*MWOj(£^ 9 Sr^ry X»«^*|B*«: 

<D3:&&^mft*ft^ XS«< X»fW#ffi Sr * «> 5 

ii(fEy>rx^r-^^«riB/>fx»«ij»*sr*li-r* 

- r. t KXo X, y -XjqKWrit^W*^— ^-SrJMH-r-S* 
XttJSJ^M^x- ^ tt Jjfflt-J- 5 =i ^ tr 

^-^^HtT^-±T. j^M^oy^x^tc^^^y-r 
[ooi6] rr-e, ±e/>fXfcr*, 

y -r xt>js:< -a tr. 

[0 0 17] ±B»BI4, 

■^Sfi«oSSv^«tty^X«*i:A«L, y>r X«*Sr 

X* * » W S ftfc y -Y Xco affi^S^ S: * s 

• y>fX««oa*f+*t«8k^5/^i:y>fXoa«Ej« 
»ic*HLT*i?)fcy^xrii^fe, />fX»jMi 

»Srfflv^y>rX»M^*Sr*«), rcoy-YX«j»J4>* 

^ ±isy x^ ^ b y >r x^©m^^*«>> 

• v^-X^^»«lS«d*by>f X»«iM»S:«||[i-5 

r>. s4Xf&ft*M&^zni£*h/i'&±*)*z^ (tt 



(6) 
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9 

€ t tzox&tiztK y^^mb g&&mmaz&<on 

B«tf>&^Bffe£#5r t&X% 5„ 
[0 0 18] **M^y>ri^»»JOjif««ia 

.5*«aSrff5rttcJ:oT. / -Y Xlc <fc5®fti2g£co 

/j>s <■*-*) tm&ffio ; ^ x&ft&wfcj&ftxhz 

[0 0 19] 

Xj ±»LfcJ:5fcfcW±«*»t\ 

Xj f^^/^f 7§^SW|ft|tlt* 

[:y^x^f ffiffi^^WJPKc^v^Tiiy^x 
s^waM^v^/^xsfj^s^rfltticsm 

Stttt^e hA-fc^t*, 40 
[00 20] Hltt, #*Wfc«5B«teH36«£fi^ 

^17/v^yXAO^J^t7n-f hX^5 0 

[0021] aii^tJ;9(:, #9— mwt^^T so 



10 

A 10 (2. ^7"¥S®i W7- ^X/^^yUA x ^7 

f^^/WAAIftf-^iftSmA^li 2ir, B 
HttteSt ifcJc^^o^^yuBtt^y^XMiSijis 

1 1 4 ^^ffi^ ^n^^lISr-^ I i i-S<5^TX 
6 i^it^o 

[0 0 2 2] MffcA*lK« 1 2 te, t^*^* 9~Bfl& 

*£LTffi;&rsfcfc<Dfca>-c\ ^7- 
li^ey^n) (^fci^y^o) 

■yv<— 9-^7 /WAft £f <7>X7 9— 7 >f /w-AB<ft£:Bi^3x 

tKIl m^T*^$tt^^^ywB«T f -^S:t& 
PC*-K4W»*>*y-^FD, Z 
jgEft^CD-ROM, Photo-CD4MEii 
•f"K9>f^ rH^^9 f ^^^B«x--^SrBl£^5iA/-e 

Ti^^/H«f-^ Sr^fftt^ t,L< ttflS^MicBlfefflr 

[0 0 2 3] m&MJjmW: l 6 te. fWlMSf-^ 
Ii (cS^V>T, #9-^B&*^#9-A;ftBfi& 
7V> M^MiIS4i:^^7-^ k=" fcT- 

[00 24] li^Sgf 1 4 te. B&A^Sfi 1 2 
b OAAISf- ^ cofe^ J: Xfm* (RtH) ^B^ttS^i 

i8^ rcofe • i^Mian 8\££ixf®m$inizm 



(7) 



2001-285641 



11 

y —9 *:R*1-6R*ft3l'<? * 

[0 0 2 5] C rT\ ft - H?«Q.&8t 1 8 12, ®^A^ 10 
SSl 23fl>&AASix-5A*lH«^-^ofe*3j:l5BI^ 

mm*mi?z>zk&x%z> 0 

[0 0 2 6] • B«&I^7^-^R3l»2 20 

tc®»A*3£Rl 2a>feA*3ftfcA 
r^it^n^^ffl^r («*tfGU i ttificioT) 

Lfc^S^S^fflv>btL5ffljE«^ &m so 

[0 0 2 7] **MO|B«teS*ffi*lllfi"r<5y-<X«i 

siMttaaw (sit. m^m^mak^o) 20 
& • vraosff 1 s "c^rt^ttfciiBiR^-* 1 0 

[00 2 8] rit% ^U^aSB 2 0 li. i2 
®{£x-* I s SrfPrit-rs^ir— ^*^S«M»2 4 

m*-* iav srffjft'f *5|£»{t»a«»2 e fc, 

Io d^¥^blftf-^ Iav £®HLT. R9ft 

ec . y >r x«aEjfc$M*aj« 28^ ^ so 



12 

^ y v*«« kS<< k SrRgiJ-T Z> tz.fr <D^y 
i^&S-r-^Eo £**66^;y v^/iJgtf 3 0 r(7)m 

Xffi«S^«^giSa5 3 2 

>r xaffifig^ttmsR 2 8 T?#6;h,fcSftiHfc^-* a i 
eg xmfr&Mfc&M 3 2 e> tufc y x«« 

*Go S:*«>Sy>fXj«^ai»J^(t»3 4i:, JRSfftx 
-*Io »c*5lt«y^X»IB©j£3^9S:*-t"/-f X»« 
»*Msi *r«»UTR3fe+6/-YX»«|»*RRR 

^3 6h y >r x/MHHN#fnp 3 4 -c#*fc y -f x 
y>rx»»M>*BHRsr £ <D»w&w»#*rfTo x y 
m M^i» Lt*^^y >r as 

X^- h/PfllM^MSry >f Xjfc$m»J#«» 3 4 T*#£> 

M2 4 T^ftbtlfcv/t-^^ailiT-^ Is 
*»6R»U I^tBMil BCiStMIIftf-^ 

ii \c&&^zyjxwfflm&mmn4 2k&m-rz>o 

[0 0 2 9] 0 2|:/Tt/^X»»J • Vir— ^^3SR 
fft»I«2 0lt S*WJ-«±oJ:5t-«fiKStL5o 
1 3 (:^t*38fl©IftM*it^Mr !) 

0<Dftm\cm<5^X, *»W0H««ia*&S:«Ri- 

[0 0 3 0] *Hffi0iJlC*3V>Tfi > gl 3 ^^-f- J: 5 

m*aaffl2 4ic^^rv-^--7 p ^^^«i ; a^m^ 

7/102) . spffift;®^— * I av Sr#. 3i jx ^ • y 

>r xaaEfig^ttmsB 2 sK&^xis^—^xffimzth 
m®At £fr*L^vVk/><xk<Dm& ^tz-m&m&^r- 

9 A I eg ^rtttB-r^ (^77/1 0 4) 0 

[0 0 3 1] — ^ xj/i;ttffla3 0^*3V>TlSlBtfe7 s ' 
- ^ I o d^tt^frm >?ffl« t/^ X^ig i SrH^iJ-T 

^ (^r^ioe) . y>rx««s^ffi»»i*9J3 2 

{cioV^-C. y-<X««0«*ft»t«RWc SrfUlLT* 

a3 4td*3v^, y^x^-^oatsu -^KSrfTP 

77/1 1 0) o SffiUftx— *A late, 

/ xa^^csi^as 3 2 -e##> ^>tt^cy >r x««*>fi 



(8) 
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[0 0 3 2] ^tC, y >f X»©J$M&BBSRJ£ffl 3 6 (Cio 

hyw#WB»*M**ft (*xs/Xi 12), y>TX»iW 

^Xf-^Go i:fSt5:^:J;oT, />fX»iHj« 
#®«:r-*Gi £gE3SLTSfctiL (y^X^h/U«]^J 
Srfr^) Ur^l 14), />CX«)fMS 
itayifflu 2 Kisi^-c. y**&Sf&3ig&2 4-e 

. -c, Mtfeffi^a i. 6 icaufcRffc^-*.^****^. 



14 



Is (x,y) =Io(x,y)+a (Io(x,y)— lav x,y)] 



20 



7^r>7yit J®®«x— * io(x.y)co-#c?S 
» (7/7^7» V 2 Io(x,y)£J[l®fg>:r-* Io(x, 

Is (x,y) = Io(x,y)-V 2 

Tte, TIB* (6) <D«k5*3 x 3eD«*E?iJ#&<JB 

0 -1 O -1 -1 -1 
-1 5-1 -1 9-1 
0 -1 O -1 -1 -1 
[0 0 3 5] r<D«SE#|-Cf*. mz.&^>-Y-7*X 

G(x.y) = (l/2 7c a z )exp[-(x 2 

G(xi ,0)/G(0,0)=exp[-xi 2 /2 a 2 ] 
^o. 1-1. Ot^6J:9(^®t6^i:iaoT, 
3 x 3Wy^-^X^Ov't-7 P $^I^ , t)^ 
ttS^ims. 5t (8) (OffiSrl. OfciEvHW- 
*S (5) o^A^X^vrv^/i^tfiff 

E(x,y)=exp[-(x 2 + y 2 ) 1/2 /a] 

rrr% afjs (8) (Do 2 ^Si:r^>t-X-77 

E(xi ,0)/E(0,0)=exp[-xi/a] 
#0. l — l. 0i:<c5J:5l-H«i-5r ^^ioT, 
3 x swy^t-^^^o^-^^^fl^to 
tdS"C#5o * (10) tc. E(xi ,0)/E(0.0) = 
0.18 0.30 0.18 
0.30 1.00 0.30 
0.18 0.30 0.18 



6) . 

[0 0 3 3] #CK. *&W<Dm&&mij8x<0±.]fclstc& 

ii (^77/100) ^o^tawts. ® 

^^^(Unsharp masking, USM)*fctt5 ^7 >TV(L 
aplacian) iS. <C £fl ^tLTV^o *3BWfc::J3V^T fc. - 

[0 0 3 4] ryv/t-^^^it RS©<t 

io(x. y ) (ae-rsH*ffiKSr, x asit/y t 

Io(x f y)Sr5piS{t:*)SV^M:I^LytS»I 
av x,y)£3l^"C3fctf>/c^. yi?HM&& I 0 (x,y) — I 
av (x.y) ^WttaSrWtTJHWtflT*-^ Io (x.y) KM 
gL-T^r itiotvTBa (4)- <oi: 

Is (x.y) Sr**5*jSfe"e*>*. 
(4) 



Io(x,y) 



(5) 



1 -2 1 

-2 5 -2 (6) 
1 -2 1 

fc. *aS9lT?Ht* (7) J^UfCct 9*jES.$M&®(Gau 
ssian^ffttKISc&JBl^fcT Vi'-Y — ^^^^^1^5 
30 <Dtm^ LV\ 

+ y 2 )/2 a 2 ] (7) 
x = 0^1*5 it 3ffi<E>Jt. 



(8) 

^fc^, tibx.tf 5 X 5. 7X7, 9X9§07^^ 

[0 0 3 6] £fc, ^^©HftBi LT ±IB<OjE 
SMSW^tO, fcfcfctf* TIB* (9) co «k 5* 

(9) 
(1 0) 

o .itistzt^em (9) <Dm&m&<D^x?<ommm 



I:' 

I 



(1 1) 



0) 
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-0.12 -0.22 -0.12 
-0.21 2.32 -0.21 
-0.12 -0.21 -0.12 

[0 0 3 7] r^J:5 47>i/-Y- X-^^Srffl^T. 

Is (x,y) ^5r^^JS 0 fc*5, 

^>ttST >^>-Y — X-^*^*3 .fctfv^— X**3&SI;frafc 

»^OT vi/^—X^^^P^K^^yi^ y 10 

^*>^A/T*&5 0 HI 4 (a) {CIS, x;y ^/fcfr^lBW 

a •«?>«« b c s: * tf y -y x«« tzft-tz mm& 

f—Z I o &^;Xn ~7 -y /l>fcj&(D—&lfr7fi £ tl. 

Z <r> X u 7 -74/vS#(^Lt^t « :**-xsatH fe«=j= 

:^iaot, 14 (b) ^-r<fc9l-, ««Ei 

Uv(x,y) = -T- I Z W(ij) • Io(x+i 
n i=1 j=1 



<t. (l 2) <QJ: 5(c^5 e 

(l 2) 

[0 0 3 8] ftM, ¥«*bl§ Ur^i 0 2) (co 

tfv JI^**»V^*Wft©^^T«a--( 1 3) 
Sr^tf^r tiS-eftSo (x,y) m*. W 

mi] 

-f-|.y + j-f-|Ki3) 



[0 0 3 9] fc/cU nte^i^ffcO^^lM'X. w 
(x.y) «a^«»-C*>5o w(x,y) =1. 0tt5i:, 

#*UV>„ ft#«tCtf:3 x 3ri>ib 5 X 5. 7X7, 9X 



Wll W12 W13 



0.09 0.15 0.22 0.28 0.30 
0.15 0.26 0.38 0.47 0.51 
0.22 0.38 0.55 0.69 0.74 
0.28 0.47 0.69 0.86 0.93 
0.30 0.51 0.74 0.93 1.00 
0.28 0.47 0.69 0.86 0.93 
0.22 0.38 0.55 0.69 0.74 
0.15 0.26 0.38 0.47 0.51 
0.09 0.15 0.22 0.28 0.30 
[004 1] ^OijJi^^Srffl^t, JWMi&T — ? 
IoCx.y^&^SteWfcT 5 — * Iav (x.y)fc#«>5-* 

Xh^\ D4 (c) fCtt:, HI4 (a) iC^SftfcXn 

^ t* y >r x««<& y ^ x/s#as«#j s ix» ^> & 5 £ 
th\z s 3iy^fiS;^dS3tlBW*««Ei *3J:t«R«E2 



W21 W22 W23 W2n 
W31 W32 W33 W3n 

(1 4) 

Wni Wn2 Wn3 Wnn 

[0040] 9 x 9mm<D^*?<D— m^-r 0 

(15) 0 iCjESIft: LfcfilT^ tr 

30 V>5^ Hf^co^-C^^^^^^fP^l. OK ft 5 

J: 5*-i-^ 0 

0.28 0.22 0.15 0.09 

0.47 0.38 0.26 0.15 

0.69 0.55 0.38 0.22 

0.86 0.69 0.47 0.28 

0.93 0.74 0.51 0.30 (1 5) 

0.86 0.69 0.47 0.28 

0.69 0.55 0.38 0.22 

0.47 0.38 0.26 0.15 

0.28 0.22 0.15 0.09 

[0 0 4 2]#c^T\ xy^-y^Xftft^ttffll 

a (^7^104) Mov^rRw-rs. ¥»<txs 
(^f'^i 02) x-# h titzwmm&y"- * uv (x, 

y) «\ (16) IdftoT, + 

§ (^7^100) X&L>tltci/v-7*x&mm& 

7*—# is a>?>«»u Sixfc^y^ 

so eg (x,y) <Hfitt4"f~<5o 



17 



(10) 
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A I eg (x f y) = I o (x,y) — I av (x.y) 



(1 6) 



i4 (d) Cite. i4 (b) $>±Xf (c) -VTFZtiZzf 
XSldJiorWbixSiSaEjS^A I eg (x,y) 
[0 04 3] &iC, xj/^fflli (^v^^l 0 6) 

[o o 4 4 1 ^yis&m&ftimzft-r, HT©J:5i ™ 

Dv = ( r Dr + gDc 4- b Db ) / (r + g + b) 



I*«fttfCtt, «*.tf, r:g:b = 4:5:10 
J:5fcfiK:fli^*. r^SISrff R» G, B t? 

S*6fc»-e*>5o Sfr*Df3loiE?ijo*:#*oj6Htt5x 

EfllrtT/hSi^EM, «Jt«f, 3X3a*OEJ0«: 
ffl^T, »»b/J^6tfJMN5fc*T*6. 
[0 0 4 5] xy^ttffli:*3^5I^«ftr, 

g, bli«T<^J:5^LT*:«)5r irds-CSS. 

r : g : b = 3 : 6 : 1 
r : g : b = 4 : 5 : 1 
r : g : b = 2 : 7 : 1 
rrT\ «»OJtr : g : b £ bT#* bV^O«6ffl«r 
a^tSttntf, r+g + b = 10. 0-CbSrl. 0 

g = 5. 0-7. 0 

co®fflcoffi#jyP£ bv\, fcrtiU r = 1 0. 0-b-g 

[0 0 4 6] R^K* x^/^ffilg 0 
6) ©JBSf^tklCiSaLy^UfcOV^TRW-rS. = 

de nE 



30 



5 e -Tft*>*>, * (l 7) lc*bfcJ: i^lJ^x- 
^Io(x.y)cDR, G, BCD 3fecOSftfilDR , Dc , D 
b r, g, b^r^JtT^Sa (Visual dens 

ity)Dv 

(1 7) 

r^a#jcS<oa^«*B«ft) , f3*^K^#!£, 5 7 
(6) , 415 (1994) * fii:J;ot*45 

TE©Jt^5Ev^*«#«*nrv^a) „ 

(1 8) 

x nE Bf*©E#ISr»Biboo % E£lrt4>atfcRft£tt 
(19) SrJUv^ ^effiSttojnRftttaqmt 

-efcs^3f^»a^m»caa®^(x f y) ^t^tuM-* 

3SfE^JCD*#£ (m XnE ) II, tttU»«*5«tVW» 

A«r*r#*bT***at)ntf mii3x3, fe 
51M25 x 5l^^§ £*flJ^5<E>as#* bi\ 

[0 0 4 7] 

[£*2] 



CT(x,y)={-^ | | [l*x*l-f-| .y+J-f --J-) 

-<Dv(x,y)>J } (19) 



fcftTU ail*fit«:x ,y iU Dv (x+i-ru* /2 - ^VflMt 
1/2, y + j-nE /2-1/2) Wt»Bf»*a (x.y) ^ff»^5n [ft 3] 

E Xn E £>®*K^J0>»S"C < Dv (x.y) > li^Ofi 40 



<Dv(x 1 y)>=- L I 



nE nE « __ i 

Z.I Dv(x+i - ? -X, y+j - ? -X)(20) 



"CfcS. i^x^^gEo (x.y) £3ft«>5fcra\ TIE^ (2 

[0 0 4 8] J^MSt-^Io (x, y) ±E* 1 ) 5 tt*RB*-C* b*:S;£JBi>5 0 
(19) K»bfc»j^#«a(x.y)*tt*U R9ttfl 

Eo (x.y) = 1 - exp [- a (x.y) /he ] (2 1) 

fc«U aE tt»Bf»Ra(x.y) COffi^^^^St-^ 9 «lt «»0f»* a (x.y) «ot <hi->6^. 
»t5BO«S"CifeoT, xy^SSEo =0. 5 KM 

a E =-ot / loge (0.5) (2 2) 



(11) 
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(2 5 6pgm) ^7- lUffm, 10-100(Dg| 



Eo (x,y) =1— exp {— [a (x.y)] 2 / a ei 2 } 



[0 0 4 9]x^/^fEo (x.y) £#&6^&5££ L 
(2 3) 



(0.5) 

10 



fc«U an tea (x.y) ^"bEo (x.y) (C^-TS^lO 
m%CT\ Eo (x,y) =0. 5tdfiji9^{t5^0f^SS:a 

a El 2 = — a T 2 / loge 
■C*>5o a? ^fitfi, #fe8b i t (2 5 6 RIM) 

7— Mffc-ei*. io^ioo<oei(Oi^ff*u>, 

[0 0 5 0] r^^^f-^ Eo (x.y) 

Eo (x,y) = a (x.y) / o Max 

::-e, fit, mffift&'r—* a (x,y)<og;MiI 

X\ a (x,y)&jEmtlTZtclto<D7£%tXhZ>o a Max CD 

i(i9j ^ftfcw^frow&f^ftf* 

a Max =M a x {a (x,y)} 

[0051] m&±m*b$i*z>%*:m&m^ 

@&) ^6>±SB5S: (2 5) (2 6) ^^Tfi^to 

^-V^Sfifc^— *) £JBl^Tt>J:^U J£®^x — 
&fifffltni:v\ .fc!>#*L<ti:, aMax «u «gf 

65-10 %Krt^*ttSfi05pJSfi, Wxtf 1 so 

0%£Art^*ixSfi«0 5 PiSffl[<a (x,y)>Maxio% ?ro 
ibx £U 0 (x.y)^rOaMax ^m^Zm-fr. 1"-<T 

aMax tcM#m^5o ¥*Mtwu Wffe^tto 

[0 0 5 2] **WI^*5lt5a=.j/^*m«fei 

-t*t-Pix«c, JEfc«oj&*0> 

We (x.y) — 1 — a e +aE Eo 
Wc (x,y) = 1 -We (x.y) 
[00 5 5] ::t aE te^yi/ffimt/'C xm$Lv> 

m^f*ft«*WE (x,y) ft, 1-aE «JtlETFOfiI£ 
We (x,y) 3ftS**VM5if, -t^ffiaKSB-Ctt^ff 
^yi^««"C&5«^S5^fcipJ»rStt, We (x.y) 



40 



50 



(x.y) OfgfiSraT 

(2 4) 

« % j^T^^-rst (25) (D£?\z s m±<DmmftWt'r 

-^aMax -CaESMbStU 0El±lEXT<DJEtg.fc£tl1t 
Xi/^ff-^Eo (x.y) SrWTtiV^. 

(2 5) 

(x,y)^T125£ (2 6) O J: 5 K:ft*ffiS:#«> 

So 



(2 6) 

tiM-^U— * i LT, PrewittCO^--<I/— Sobeltf) 
jj-^U— ^ RobertsCD^-^<U— ^&J?*S&>£. Rober 

g(ij)= {[f(ij) - f(i+lj+l)] 2 + [f(i+lj) - f(i. 
j+1)] 2 } 1/2 

— >-^m-t^> 3X3^^1 — hSr/B^S Robinson 

[0 0 5 3] 14 (e) Idte, 14 (a) {C^-rWMiMi 

X — *Eo <D&7f2£r^LT^£ 0 14 (a) (£^015, 
i^Sftx — *Eo J£*5V>T, ffi%Ei ioctTJ^Ez <£>tti£ 

[0054] ftic, y >r x««m«tt««otmxa 
(^7^108) srRw-rs,, xy^aiii (^x 

7^106) Tibtl^x^ ^gf-^ Eo (x.y) Sr 
ffiVNT. TIE^ (2 7) CfoT, xy^ol^ 

tt#©:WE (x.y) ^*ae>fc^, ywx««<Da^it« 

^CWg (x.y) TIE^C (2 8) (^ot^5 c 
(x.y) (2 7) 

(28) 

(x.y) (DffijftSl. 0«CaffV^iy^ffi«"Ctt, aE 
d^>fee>i*^y^««Ofi^#»t««WE (x.y) dU. 

c (x.y) Wt*t/h*<*5. TEffltZtitt^iyis 



(12) 
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3£g^-*Eo (x.y) 0J:i9/hS<*S^iSn, 
^ y ^S«Ol^#^ftSWE (x .y) f*»/Jvfi: 1 - a e 
l£ifi<5#. y>fXffl»©I^ttljf-^Wc (x,y) 12* 
MaE t^aS^< 0 r<DJ:5ftaE tt-^Offi*-^^^ 

t^htl^ot ® * tltzXkWmfe & E ft # 5 a 
e ©fi*^H^i6CTBJBEi-<&±5J-Lr<>J:^ 0 ft 

*3, aE #Sl*>»fi\ iE^b^tifc^^^Sx-^E 
o (x.y) S#^*y^«<0«*ft»t«jBWE (x,y) 
ft 9. 1. 0-Eo (x.y) *V>f X««<Dfi^ttl*ffi» 10 
Wg (x,y) £rft5 0 
[0 0 5 6] B4 (f) fctt, 04 (e) t^^^x 

c (x,y) OjRjgSr^LTV^o ««Ei *5J:tfE2 

Go (x.y) = A I eg (x,y) X 

m4 ( g ) icfs, ' H4 (d) '^»six«aftA»A u" 
(x.y) tH4 (f) {c^sn^y>rxffl««>a*#Jt« 

SWc (x.y) LT#6*t5y-f Xt 5 — *Go (x. 

y) (0/0 7 7^/^^^, 3^S*J*#!M£Ett 

[0 0 5 8] JfcUl, /^X^hyU»W»«*||[XS (* 

s (r) = e x p (— r/a) 
iTftfc^ s(x.y) = exp (- (x 2 + y 2 ) 
< 1/2 > /a) £ife£*L£ 0 

[0 0 5 9] ±S; (1) tOalt JDR!f«<Z>® 

a — — rs/log (snii 
[0 0 6 0] ::t, s B m (OffiEteO. 1^JI_L0. 5&1 

A<oas^«s«zj:o-c»ft5 7-f/^oett (fttt^ 
tiii:3E3Er5-t^»*Lv\ i-ft*>*>, av^m 40 

#<U i8l!l«e^V »MEttr. OffiSr/h 
ttOtST^ft^ 15m mD<B»fri 1 0 /x mD 

s ( r ) = exp(— r 2 /a 



i£t?y-fX««0«*«Jt«*W6 (x.y) Ol^/hS< 
ftoTl^o ft^^ ffi«Ei*5j;^E2 Ottifitd3Btf6 
/>f Xffi«<DS^f+«t«»Wc (x.y) £>fiH2±iE5S (2 

7) T?R3feStt**y5^««i:y>fX««<oa*«-Jt4: 

[0057] W:, y^fXf-^oW • ^gix^xm 

Ury/l 1 0) Ko^TKW-TSo ^> ^ • y>f X 
ift&*#<aJSffiXg Ur^i04) "CWbixfc^ir 

f5«SSE^A I eg (x.y) [£, (2 9) X'TfiZtl 

Sct^i-. y>rxfi#*t«»tnfxa (^x^xio 

8) -C#feixfcy-<f X««om*tt#«*Wc (x.y) £ 
SITLT. y^Xf-^Go (x.y) ^r^^5 0 

Wg (x.y) (2 9) 

r^i i 2) Ko-vATRw-rso *1\ mm&wj 

X««<z>S*tc*5»t X«J»J<^J^3&5 19 Sr*i"/ X 
»*J#*BB#s (r) (1) 0«t5^R3£i-5o - 

rT-rte, ^p*/>TX»faox&dS|9 0^-CHtt«: (JS 
A) £-*-3ffi«(x.y) l!lffi«i-6ttHB*OJSAP36»b 

(1) 

££*l5 0 i-ftbfe, »«RIEKr, Wfisiin ?5^T 
ESC (3 0) l:J:ot»»JfiISfta Srtt»LT*«> 



) (30) 

[00 6 1] r<0»»JE«r. tt, W-mt-XM 

(^f^l0 2) fctertZW-mk&^xf-V-^Xt:*: 

(^7^^10 2) \z.tert%^mk<DTz#><D-**?y-<4 

fbxaic33tt*3p*&lb©fc»o-e^^*>f 3®^ 
x3®igg^f/hv7^f^X^U lllSfxn 

®*assr**^^^*-rxi:-rsds % iamtta 

li, rcD-e^^-^^XJ: D i . 5^-2f^m^t^^> 

Sirs <Z)fiISr5aft^-r60^#SLv\ 
[00 6 2] *(DJ:pfty>rX«]»J^*BI*s (r) <b 
LT^: (2) (OJ:5ftBB*SrRSbTt>J:v\ 
2 ) (2) 

t-t^flrBT-Ofis-in £/8^TTiS5£ (3 1) i:<to 



23 

a = r s /[— log(S D j 

*>*v*tt. y>rxjqnw^*H»s (r) £lttib5£ 

s (r) = rect ( r / a ) 
rect (r/a) tt % 

f8r 5 i:-r^ 0 £fc5£ (2) (3) l^^ts.in 

= 1 t-rzzt-tt (i) fcw-<&y>rx»«#*B8»[ 

si (x,y) = s (x.y) / S 
r^T% Stt. TIE^ (3 3) KlJ:oT3ft*S«$Mirc 10 

rs rs 

S= J J S(x,y) dxdy 
-rs-rs 

114 (h) * (i)".Srfflv^T#bns/w:x»«y . 

»ffiH»s(x.y) £5£ (3 3) fcttoTjQMtbfcy -f" 

XfflfH5>*BB» s i (x.y) «3&««SixS. 

[0 0 6 4] 3<DiE*ftS*tfc/-<X»flH»*BB 

SsKx.yJt/^Xf-^Go (x.y) Tf£5£ 

rs rs 

M(x f y)=| J J Go(x-£ ,y-77) ■ 
-rs-rs 
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) ] < 1/2 > (31) 
(3) oj:5fcH»*R£LTfc±i\ 

(3) 

s (r) fcusrtms. 
[00 6 3] za>*5fty>fXjqiiM»*BHfca (r) 
tt. Tis^; (3 2) ic^oT, o^_hiJ£ATcoy^x#j 

^JMitsi (x.y) fclE«fl:3*LS. 

(3 2) 

[|»4] 

(33) 

(3 4) <0£?\Z/s( X&ffl(DR&1rmW\zid\,^xm:fr 
[&5] 

i(£.;?) d^d77| (34) 



r^tStHtS/^^ h/V«J*lJ^M(x.y) tt, &5 
&@M5iff5:®(x,y) {cSstt^y^X^ <ft<Dili*a>e>g: 

tL^m«»»j«Hoa:»^*twffiai-sy>rx^ h^n 

fW»#M(x.y) S:*«)5t^*>5 B 
[0 0 6 5] B4l^f«t?RBt5i, H4 (g) 

^£;ft£y ^Xr- *Go ti4 (h) tc^frsy ^ 

X»«5>*BSRsi(x,y)Sr«V\ 5fc (3 4) (CffiotS 

mtsr^t?, si4 (i) \z.7?:£tiz> x 5^y^x^ h 

Gi (x.y) = Go(x.y) X 

[0 0 6 7] y^x^e h/uS3©j^M(x >y ) Sry-fXx 

-*Go lc*»-f5^tt. «ft«3fe4f»0»fr, ffiifcS 

•en, B4 (j) tcy-rxmso^sftx-^Gi (x, 

y) a^Sft*. 04 (j) KL»Zti&S4X1!m&& 
Hfcf'-^Gi (x.y) £114 (g) (OT^tl^y^Xf 
-*Go ittlWSfc, «KA*««B-«l«C-eB:, 

I i ' (x,y) = Io(x.y) 

y>rx»ej«»att. y-<x»isycDg«*fM» 



/mi»J5>*M(x.y) *»5 0 H'4 (i) -CWt, B4>«« 

A-^««B-^S*CJii^Six5a^*t?y>f X^e h/uffli^J 

$MUM(x f y) d5»mSHSo 

30 [0 0 6 6] y >f Xqe <* 
r^ii4) zmw-rzo />fx^h/vwMM» 

X^e h^«J»J^*M(x,y) (3 5) T^ti p 

[d. ^f^/110T^ty^Xf-^Go ICS*"*" 
£::<bT\ /^X^W^Itf-^Gi (x.y) 

M(x.y) (3 5) 

40 [0068] y>f x»«yH««*xa C*^* 

Xl 1 6) (COV^KW-t-So /^X^JIMIIl 
-CIS. Xf^Xll 4t**/:y^X»MItf- 
*Gi (x.y) Sr. TlBsfc (3 6) -C^fi 3 y^fX 
»»J«*o*rfflV>r*«Ufc«, ^fjxXlOO-C** 
fc*>*-:/jMS*«Bffrr-# Is d^S$t«!fll« 

# I i ' £##>5 0 

- aXGi(x.y) (3 6) 



(14) 
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si 6 \zm^tzm&T-?(D&&&ft^xmmmi&'T- 
[0069] m4\z^irmx^, mi (k) \z.^-r&o 

WA^MEB^|«C9oy>f X* h;KO* 

-e t> y -f X#i«Dfc|fc* s jx-ci^ 5 r t &frfr% 0 L,fr 

14 (a) fc^3*L31S®ffc7 r -* 10 iJt«L 
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